Glial-neuronal interactions following kainate injection in rats.
Limbic seizures were induced in rats by intraperitoneal injection of the glutamate receptor agonist kainic acid, followed, 24h later by injection of [1-13C]glucose and [1,2-13C]acetate. Analyses of forebrain extracts were performed using 13C magnetic resonance spectroscopy and HPLC. A significant increase in label derived from [1,2-13C]acetate was observed in glutamine and glutamate. Label in most metabolites derived from [1-13C]glucose was unchanged, however, a decrease was observed in [2-13C]GABA, possibly due to reduced GABA release, 24h after kainic acid injection. It should be noted that only astrocytes are able to utilize acetate as a substrate efficiently, whereas acetyl CoA derived from glucose is metabolized predominantly in the neuronal tricarboxylic acid cycle. No significant differences were found in total amounts of amino acids between the two groups. Thus, these results indicate that turnover of metabolites was increased predominantly in astrocytes whereas glutamatergic neurons were not affected. Previous results obtained using the same model [Neurosci. Lett. 279 (2000) 169] showed an increased turnover in both glutamatergic and GABAergic neurons 2 weeks after kainic acid injection. Combining the results from the two studies, it can be suggested that increased astrocytic activity 1 day after epileptic seizures results, subsequently, in an increased amino acid turnover in neurons.